Introduction
Giant cell tumor of soft tissue (GCTST) is a rare lesion that has sporadically been reported in the literature as far back as the early 19th century [1, 2] . Extraossseous giant cell tumors have been reported in numerous anatomical sites, such as the breast, head, neck, vulva, and superficial and deep fascia of skeletal muscle [1] . Histologically, GCTST is comparable to its bony counterpart, giant cell tumor of the bone (GCTB), demonstrating a mixture of mononuclear cells with round to oval nuclei and osteoclast-like multinucleated giant cells. Similar to GCTB, the majority of primary GCTST is thought to be benign; however, the metastatic potential of some GCTST lesions has been highlighted in the literature, with the most common site of metastasis being the lungs [3] .
Recently, it was reported that a giant cell granuloma grew around polypropylene suture that had been used in a tendon transfer procedure, and the histopathology was consistent with a foreign-body reaction to the polypropylene material. Similarly, there was a case of a suture granuloma that occurred 12 years after an open appendectomy, and several reports in the literature describe foreign-body reactions caused by suture material that mimic cancer [4] . The possible carcinogenicity of polypropylene mesh was noted by the World Health Organization in 1999 following several animal studies; however, its carcinogenicity in humans has not been established. Despite widespread use of polypropylene, there are only a limited number of reported cases to suggest carcinogenicity [5] [6] [7] [8] [9] .
The presence of foreign bodies is known to induce inflammation, and foreign-body induced inflammation is a recognized factor known to modulate tumor progression [10] . Giant cell tumors of the vagina are extremely rare. To our knowledge, the case that we are reporting is the first case of a tumor-like reaction resembling primary giant cell tumor of the vagina in the English-language literature. A systematic search was conducted on the Pubmed database using the search terms "giant cell tumor soft tissue," "giant cell tumor vagina," and "giant cell tumor pelvis." We report a case of a tumor-like reaction with features of benign GCTST in the vagina associated with polypropylene mesh and discuss the clinicopathological features of this lesion [1] .
Case
A 49-year-old woman presented to clinic due to pelvic pressure and dyspareunia. Her medical history was significant for Graves' disease and tricuspid regurgitation. Her surgical history was significant for a MiniArc sling for stress urinary incontinence four years prior to presentation, endometrial ablation for abnormal uterine bleeding two years ago, remote C-section, and a laparoscopic bilateral tubal ligation. During examination, a hard, tender, and immobile mass was palpated on the anterior wall of the vagina. The epithelium covering the mass was intact and there was no discharge or bleeding noted during the examination. Due to her complaints of urinary urgency and frequency, cystourethroscopy was initially performed. No abnormality was found in the urethra by evaluation using a 0-degree cystoscope. The intravesical cavity was without any abnormal findings using a 70-degree cystoscope and with complete evaluation of the entire bladder including all edges. An MRI revealed a lesion measuring 3.1 × 2.4 × 2.2 cm shown along the anterior wall of the vagina, adjacent to the base of the bladder (Figure 1 ). The patient opted for removal of the vaginal mesh as dyspareunia had occurred after its placement. Vaginal excision of the mesh and surrounding mass was performed by making a vertical incision in the anterior vaginal wall, and cystourethroscopy confirmed the integrity of the bladder and urethra following the procedure. Specimens of the mesh and surrounding mass were sent to pathology for evaluation (Figure 2 ). It consisted of red-pink soft tissue measuring 3 × 2.5 cm admixed with blood clot.
Histologically, specimens demonstrated a marked fibroblast reaction with large numbers of giant cells (Figure 3(a) ). Many of these giant cells exhibited osteoclastic features. Osteoid-like substance and dystrophic calcifications resembling bone formation were noted in one specimen (Figures 3(b) and 3(c) ), and several giant cells were found to surround nonpolarizable foreign material (Figure 3(d) ). The proliferative nature of the fibroblasts and giant cells suggested a neoplastic characteristic with benign proliferative reactions, possibly representing a giant cell tumor of soft tissue.
Discussion
The use of polypropylene mesh for treatment of pelvic organ prolapse and urinary incontinence has increased over the past decade. Some controversy exists within the field regarding appropriate concerns that should be discussed with patients when considering the use of mesh in gynecological surgery. In 2011, the FDA issued a public health notification of adverse events that stated "serious complications with surgical mesh for transvaginal repair of POP are not rare." Shortly thereafter, on behalf of and endorsed by over 600 members of the Pelvic Surgeons Network, a separate review of the literature highlighted their belief that the FDA presented a biased view regarding vaginal mesh use in all repair procedures for pelvic organ prolapse [11] . Limited data exist regarding the complications of polypropylene mesh in the vagina after the body has been exposed to this material for several decades. A follow-up study of 90 women on the long-term efficacy of the tension-free vaginal tape procedure for stress urinary Case Reports in Obstetrics and Gynecology incontinence showed an objective 90% cure rate after 11.5 years with no adverse effects from the polypropylene tape material or erosion into adjacent tissues [12] . Despite the wide use of polypropylene mesh, there has not been an established relationship between cases of human cancer attributed to the material. Histologically, GCTST is characterized by a mixture of mononuclear cells and osteoclast-like multinucleated giant cells. Metaplastic bone formation at the periphery of the lesion is observed in 40-50% of cases [1] . Cystic changes and the formation of blood-filled lakes, changes that are similar to aneurysmal bone cystic changes, are present in approximately 30% of tumors. Foci of necrosis are very rare and cytological atypia is absent even if there is a high mitotic activity and vascular invasion. Immunohistochemically, CD68 immunoreactivity is frequently strong and diffuse in the multinucleated giant cells, whereas it is focal in the mononuclear cells. Histopathologically, GCTST should be separated from other tumors which can also exhibit giant cell components such as giant cell tumor of tendon sheath, extraskeletal osteosarcoma, or other benign reactive processes containing abundant osteoclast-like giant cells [1] . Local recurrence has been described after incomplete surgical excision, though metastases, which are characterized by nuclear atypia, pleomorphism, and atypical abundant mitoses, are extremely rare [1] .
In a recent case report, recurrence of colon cancer was suspected after a suspicious lesion appeared on CT and PET scans, requiring exploratory laparotomy; a giant cell granuloma had developed around mesh used for prior abdominal hernia repair, demonstrating the ability of these lesions to mimic cancer and unavoidable surgical intervention [4] .
In summary, we describe the first case of a tumor-like reaction resembling a primary GCTST in the vagina. Giant cell tumors are rare and likely underrecognized. The foreignbody reaction can make the clinical picture confusing. Consistent with the histology, the lesion in our patient could have developed as a result of the foreign-body reaction to the polypropylene mesh that had been used in the sling. Despite the benign nature of GCTST, formation of any mass can be very stressful for patients, specifically if they have had a prior diagnosis of cancer and are concerned for recurrence. Further research is warranted to better understand the inflammatory reaction to polypropylene due to its widespread use in gynecological procedures and the increased risk that patients may develop a mass late in life as a result of material used during surgery.
Consent
The authors have obtained a signed consent form from the patient discussed in this case report.
Case Reports in Obstetrics and Gynecology

Conflicts of Interest
No potential conflicts of interest are reported by the authors except for Dr. Donald R. Ostergard, who provides expert witness testimony for plaintiffs in mesh litigation.
